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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hochstein (US Patent 5,782,555). 

With respect to claim 1 , Hochstein discloses a substrate adapted for mounting a 
light-emitting diode (LED), the substrate comprising: a circuit board (26) having opposed 
first and second surfaces, the circuit board being constructed of an electrically insulating 
material (Column 4, lines 1-2); a pair of electrical lead pads adapted for mounting the 
LED on the first surface of the circuit board (Figure 4: 30,32); a heat dissipating 
structure having: an LED thermal pad adapted to abut the LED when the LED is 
mounted on the pair of electrical lead pads (Figure 6: 34, see Column 4, lines 4-8); and 
a heat dissipation region extending from and thermally coupled to the LED thermal pad 
(Figures 3 and 4: 36a); and a thermally conductive plating (Figure 4: 50) disposed 
directly on the second surface of the circuit board opposite the heat dissipation region 
(see Column 4, lines 28-34). 

Hochstein does not teach that the heat dissipation structure, which has an LED 
thermal pad and a heat dissipation region, is disposed on the first surface of the board. 
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It would have been obvious to one of ordinary skill at the time of the invention to have a 
heat dissipation structure disposed on the first surface of the circuit board. One would 
have been motivated to modify the device of Hochstein for the benefit of conducting 
heat directly to the light emitting side of the assembly. 

Hochstein discloses that the heat dissipation region (Figure 3: 36a) having at 
least twice the area of the LED thermal pad (Figure 6: 34). Hochstein discloses the 
heat dissipating structure includes an isolated region that is electrically isolated from the 
heat dissipation region, the isolated region having a plurality of heat conducting vias that 
extend through the circuit board and are thermally coupled with the thermally conductive 
region (Column 4: 28-32, also Column 7, lines 7-11). Hochstein further discloses vias 
that are electrically isolated from the heat dissipating structure by a non-electrically- 
conductive region (Figure 2: 56). Hochstein also teaches that the vias are copper 
plated through-holes (Column 7, lines 3-7). 

Claims 3, 5, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hochstein as applied to claims 1 and 4 above, in further view of Gasquet et al. (US 
Patent 6,821,143). 

With respect to claim 3, Hochstein does not teach the heat dissipation region 
including first and second sides. Gasquet teaches that the heat dissipation region 
includes first and second regions (Figure 5: 8a and 8b) extending from opposite sides of 
the LED thermal pad. It would have been obvious to one of ordinary skill at the time of 



Application/Control Number: 10/805,920 Page 4 

Art Unit: 2875 

the invention to include first and second regions of the thermal pad for the benefit of 
having two separate regions that are able to conduct heat across the LED. 

With respect to claim 5, Hochstein does not teach vias arranged in spokes that 
extend outwardly. Gasquet teaches holes (Figure 4: 14) arranged in spokes (12b) that 
extend outwardly from the LED thermal pad. It would have been obvious to one of 
ordinary skill at the time of the invention to arrange the vias in the device of Hochstein 
within the spokes in the device of Gasquet. One would be motivated to modify the 
device for the benefit of transferring heat adequately from the lead to the thermal 
conductive plating. 

With respect to claim 7, Hochstein does not teach the vias and the heat 
dissipation region are thermally connected with a conductive bridge layer opposite the 
circuit board. Gasquet teaches that the vias and the heat dissipation region are 
thermally connected with a conductive bridge layer opposite the circuit board (Figure 5, 
see Column 3, lines 13-14), the conductive bridge layer being electrically isolated from 
the vias and/or the heat dissipation region by a dielectric layer (10b). It would have 
been obvious to one of ordinary skill at the time of the invention to have the vias and the 
heat dissipation region are thermally connected with a conductive bridge layer opposite 
the circuit board, the conductive bridge layer being electrically isolated from the vias 
and/or the heat dissipation region by a dielectric layer for the benefit of connecting the 
two legs of the heat dissipating region so the heat can be dissipated effectively. 
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Claims 9, 10, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hochstein '555 as applied to claim 1 above, and further in view of Hochstein (US 
Patent 6,428,189). Hochstein '555 discloses that the heat dissipation region (Figure 3: 
36a) having at least twice the area of the LED thermal pad (Figure 6: 34). Hochstein 
'555 discloses the heat dissipating structure includes an isolated region that is 
electrically isolated from the heat dissipation region, the isolated region having a 
plurality of heat conducting vias that extend through the circuit board and are thermally 
coupled with the thermally conductive region (Column 4: 28-32, also Column 7, lines 7- 
11). Hochstein '555 further discloses vias that are electrically isolated from the heat 
dissipating structure by a non-electrically-conductive region (Figure 2: 56). Hochstein 
'555 also teaches that the vias are copper plated through-holes (Column 7, lines 3-7). 

With respect to claim 9, Hochstein '555 discloses a substrate adapted for 
mounting a light-emitting diode (LED), the substrate comprising: a circuit board (26) 
having opposed first and second surfaces, the circuit board being constructed of an 
electrically insulating material (Column 4, lines 1-2); a pair of electrical lead pads 
adapted for mounting the LED on the first surface of the circuit board (Figure 4: 30,32); 
a heat dissipating structure having: an LED thermal pad adapted to abut the LED when 
the LED is mounted on the pair of electrical lead pads (Figure 6: 34, see Column 4, 
lines 4-8); and a heat dissipation region extending from and thermally coupled to the 
LED thermal pad (Figures 3 and 4: 36a); and a thermally conductive plating (Figure 4: 



Application/Control Number: 10/805,920 Page 6 

Art Unit: 2875 

50) disposed directly on the second surface of the circuit board opposite the heat 
dissipation region (see Column 4, lines 28-34). 

Hochstein does not teach that the heat dissipation structure, which has an LED 
thermal pad and a heat dissipation region, is disposed on the first surface of the board. 
It would have been obvious to one of ordinary skill at the time of the invention to have a 
heat dissipation structure disposed on the first surface of the circuit board. One would 
have been motivated to modify the device of Hochstein for the benefit of conducting 
heat directly from the light emitting side of the assembly. 

In addition, Hochstein '555 does not teach the substrate further comprising LEDs 
that are electrically connected in series via a circuit electrically isolated from the heat 
dissipating structures. Hochstein '189 teaches the substrate further comprising LEDs 
that are electrically connected in series via a circuit electrically isolated from the heat 
dissipating structures (Column 5, lines 36-40). It would have been obvious to one of 
ordinary skill at the time of the invention to electrically connect the LEDs of Hochstein 
'555 in series for the benefit of isolating the heat sink element of each LED so the circuit 
does not experience a shortage, as taught by Hochstein '189. 

Claims 11, 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hochstein '555 and Hochstein '189 as applied to claims 9 and 12 
above, in further view of Gasquet et al. (US Patent 6,821 ,143). 
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With respect to claim 1 1 , Hochstein '555 and Hochstein '189 do not teach the 
heat dissipation region including first and second sides. Gasquet teaches that the heat 
dissipation region includes first and second regions (Figure 5: 8a and 8b) extending 
from opposite sides of the LED thermal pad. It would have been obvious to one of 
ordinary skill at the time of the invention to include first and second regions of the 
thermal pad for the benefit of having two separate regions that are able to conduct heat 
across the LED. 

With respect to claim 13, Hochstein '555 and Hochstein '189 do not teach vias 
arranged in spokes that extend outwardly. Gasquet teaches holes (Figure 4: 14) 
arranged in spokes (12b) that extend outwardly from the LED thermal pad. It would 
have been obvious to one of ordinary skill at the time of the invention to arrange the vias 
in the device of Hochstein within the spokes in the device of Gasquet. One would be 
motivated to modify the device for the benefit of transferring heat adequately from the 
lead to the thermal conductive plating. 

With respect to claim 15, Hochstein '555 and Hochstein '189 do not teach the 
vias and the heat dissipation region are thermally connected with a conductive bridge 
layer opposite the circuit board. Gasquet teaches that the vias and the heat dissipation 
region are thermally connected with a conductive bridge layer opposite the circuit board 
(Figure 5, see Column 3, lines 13-14), the conductive bridge layer being electrically 
isolated from the vias and/or the heat dissipation region by a dielectric layer (10b). It 
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would have been obvious to one of ordinary skill at the time of the invention to have the 
vias and the heat dissipation region are thermally connected with a conductive bridge 
layer opposite the circuit board, the conductive bridge layer being electrically isolated 
from the vias and/or the heat dissipation region by a dielectric layer for the benefit of 
connecting the two legs of the heat dissipating region so the heat can be dissipated 
effectively. 

Allowable Subject Matter 

Claims 6 and 14 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zahra Bennett whose telephone number is 571-272- 
2267. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Renee Luebke can be reached on 571-272-2009. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-2267. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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